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INTRODUCTION
Gastric carcinoma is the fourth most common malignancy worldwide and ranks second among digestive tract malignancy after oesophagus in both sexes in India. [1, 2] Adenocarcinoma is the commonest histologic type. Majority patients with gastric adenocarcinoma (GAC) present in advanced stage resulting in higher mortality. Targeted molecular treatment is realistic potential therapy for such patients. Directed molecular therapy against HER-2/neu positive advanced GAC in transtuzumab for gastric cancer (TOGA) trial yielded encouraging results. Since HER-2/neu amplification is found only in 15%-20% cases and resistance known in some of them, there is increasing search for new molecular markers. [3] C-MET (cellular mesenchymal epithelial transition) is an emerging novel marker implicated in gastric carcinogenesis. This proto-oncogene located on 7q21-31, induces cellular proliferation and local invasion. Amplification of C-MET gene is commonest mechanism leading to protein overexpression and also implicated in mediating resistance to HER-2/neu directed therapy in GAC. There is paucity of literature on C-MET copy number variation (CNV) from India. We undertook this pilot study to evaluate frequency of C-MET CNV in GAC and seek its correlation if any with conventional clinic-pathologic parameters.
METHODOLOGY
This analytic study was performed in Department(s) of Pathology and Surgery of tertiary care centre. Forty-five histologically proven cases of GAC between 2006 and 2015 were retrieved from our records. Fluorescent in-situ hybridization (FISH) was done in 32 cases with well-preserved tumour morphology, high tumour cell density and minimal stromal tissue. The limited number of cases on which FISH was done was mainly due to logistic reason of limited amount of probe and loss of tissue during FISH in three cases. Other histological subtypes and cases which had received prior chemotherapy/targeted therapy were excluded from the study. Clinicopathological data were entered on pre-structured proforma according to CAP (College of American Pathologists) guidelines. FISH with dual-coloured probe against C-MET gene and centromere was performed using conventional 2-day procedure. [4] Patient anonymity and confidentiality was maintained. Institutional ethical clearance was taken prior to commencement of the study. C-MET gene (green colour) and centromere 7 (orange colour) signals were counted under fluorescent microscope (Nikon NiU) in 20 non-overlapping interphase nuclei. Gene to centromere 7 ratio was derived for each case. Case was considered to be amplified when either C-MET/centromere 7 ratio ≥2.2 or ≥15 copies of C-MET gene in ≥10% of analysed cells or presence of tight C-MET gene clusters. [5] [6] [7] Polysomy was defined as C-MET/centromere 7 ratio: 1.8-2.2 (with presence of ≥3 copies of both gene and centromere 7 signals). [8, 9] 
Statistical analysis
Results obtained were expressed qualitatively and correlation with conventional clinico-pathologic parameters was done by Fischer exact test. P value <0.05 was considered as significant.
RESULTS
We reviewed 45 cases of GAC and analysed C-MET gene CNV by FISH in 32 cases. Age of presentation ranged from 24 to 76 years with mean age of 56 ± 11.2 years and male preponderance (M:F = 1.6:1). Detailed clinicopathological characteristics of cases are mentioned in Table 1 . Ten cases had associated Helicobacter pylori infection. Intestinal metaplasia was found in five cases. C-MET gene expression status was assessed only in GAC; associated/putative precursor lesions could not be studied due to cost constraints. There was no known family history of gastric cancer or any other malignancy.
C-MET CNV (amplification and polysomy) was found in 2/32 (6.2%) cases of GAC. There was one case with C-MET amplification having C-MET/centromere 7 ratio of 2.3 [ Figure 1a -c]. This result was arrived at after counting of additional 20 nuclei by another pathologist. Since the ratio was near the cut off, evaluation was done by two pathologists in 20 additional nuclei. One case was polysomic showing multiple copies of C-MET gene and ratio being 2.0 [ Figure 2a -c]. Rest cases had disomy.
Statistical analysis was done on 32 cases on which FISH was performed. Cases with C-MET CNV showed association with several adverse clinico-pathologic factors. Both CNV were found in elderly males having large tumours (>5 cm), moderately differentiated to poorly cohesive adenocarcinomas invading beyond muscularis propria (≥pT2), having nodal metastasis (pN3) and advanced AJCC stage (≥III). Both showed lymphovascular and perineural invasion. Comparison of adverse prognostic factors in cases with C-MET CNV and cases with disomy is shown in Table 2 . Despite evident clustering of adverse factors in these cases, statistical association of aberrant C-MET gene expression with the above-mentioned clinic-pathologic parameters could not be achieved owing to small group size.
DISCUSSION
C-MET is an emerging novel marker implicated in pathogenesis of various malignancies such as lung, breast, colorectal, kidney, thyroid and stomach. [8] Recently, MET activation is found to induce resistance to targeted therapy in HER-2/neu amplified gastric cancer. [10] Most studies on role and clinical relevance of C-MET in gastric carcinoma are from south-east Asian countries where gastric carcinoma is common. We undertook this study to 5%) . [11] [12] [13] A few authors have observed even lower frequency of gene amplification ranging from 0% to -2%. [5, 7, 9] The variability in the frequency of amplification causes for geographical differences, tissue heterogeneity, tumour biology, different techniques used for assessment and different scoring criteria. Higher frequency of gene amplification is seen in south-east Asian countries and lower is observed from western population. Lee et al. conducted their study in Korean subset of patients and observed 3.4% cases to be amplified. [12] However, Janjigian et al. did not find amplification among Caucasian population which is a very low-prevalence area for gastric carcinoma. [9] Prevalence of gastric carcinoma in India is higher than western world and frequency of gene amplification is near comparable to Korean population.
Lack of uniform scoring criteria is another factor leading to discordant results among various studies. An et al. in their study used a FISH to asses C-MET CNV in metastatic/recurrent gastric cancer. They used a more liberal criteria of MET gene to centromere ratio ≥2 for defining amplification and found higher frequency of amplification of 8.3%. [14] Lower frequency of 2% was found by Lennerz et al. who applied criteria of C-MET/centromere 7 ratio ≥2.2. [5] We used more stringent criteria for CNV assessment and our frequency is comparable to the above study.
We observed C-MET polysomy in 1/32 (3%) patients. Polysomy is defined as ≥3 copies of centromere due to presence of additional chromosome. It can influence the FISH interpretation especially in those cases with concurrent CNV of gene and is important cause for equivocal FISH result. Janjigian et al. observed C-MET polysomy to be commoner than amplification in GAC in western population (33% vs. 0%). They concluded that polysomy was not likely to result in MET-driven cellular pathways. Despite increase in total C-MET protein expression (63.8%) they observed suboptimal activated protein expression phosphomet protein (2/38). [9] Even in breast carcinoma, HER-2/neu polysomy cases are said to behave like HER-2/neu negative and be unresponsive to targeted therapy. [8] Polysomy may not drive carcinogenesis unlike gene amplification which does so more often, hence differentiation using dual-coloured probes is essential. More studies are needed to study its role in gastric carcinoma.
We found C-MET CNV in old-aged males (>50 years), grade ≥G2, ≥T2 depth of invasion, >6 perigastric lymph nodes involvement, advanced stage, perineural invasion, however, with different histology. Amplified case was moderately differentiated intestinal type (Lauren's classification) while polysomic was diffuse infiltrative adenocarcinoma. Divergent observations are made by various authors regarding prognostic role of C-MET and its comparison with conventional clinicopathologic parameters. Lennerz et al. who observed MET amplification predominantly in intestinal type accounting for 80% (P value = 0.34) but found positive correlation with poor differentiation (P value = 0.02). [5] Nakajima et al. studied prognostic role of C-MET and observed ≥T2 invasion in 12/13 cases but could not establish any significance. They observed significant correlation of C-MET amplification with lymph node metastasis (P value = 0.04). [15] Both cases with C-MET CNV had peri-neural invasion; we found no previous reports on this association.
We noted trend of C-MET CNV toward poorer clinicopathological variable and outcome; this need to be ascertained in larger studies. Small sample size, lack of follow-up and economic constraints limiting number of cases for FISH are limitations of our study. Hence, we would like to refrain from drawing major conclusions from our study. Our study addresses C-MET expression in GAC in India, which has not been reported before.
CONCLUSION
Our findings reiterate that C-MET gene amplification is a rare event in GAC. Prognostic significance of C-MET CNV and polysomy of chromosome 7 need to be ascertained by larger studies.
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